Inhibition of neutrophil apoptosis by acrolein: a mechanism of tobacco-related lung disease?
Cigarette smoking is known to contribute to inflammatory diseases of the respiratory tract by promoting recruitment of inflammatory-immune cells such as neutrophils and perhaps by altering neutrophil functional properties. We investigated whether acrolein, a toxic unsaturated aldehyde found in cigarette smoke, could directly affect neutrophil function. Exposure of freshly isolated human neutrophils to acrolein markedly inhibited spontaneous neutrophil apoptosis as indicated by loss of membrane asymmetry and DNA fragmentation and induced increased neutrophil production of the chemokine interleukin-8 (IL-8). Acrolein (1--50 microM) was found to induce marked activation of extracellular signal-regulated kinase (ERK) and p38 mitogen-activated protein kinases (MAPKs), and inhibition of p38 MAPK activation by SB-203580 prevented acrolein-induced IL-8 release. However, inhibition of either ERK or p38 MAPK did not affect acrolein-dependent inhibition of apoptosis. Acrolein exposure prevented the activation of caspase-3, a crucial step in the execution of neutrophil apoptosis, presumably by direct inhibition of the enzyme. Our results indicate that acrolein may contribute to smoke-induced inflammatory processes in the lung by increasing neutrophil recruitment and reducing neutrophil clearance by apoptosis.